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'r>^'>m& [M^i/t. Nas MnOi . Baa [M n 

04 ] 2 tj.^(D'^>:^> (V) mi&. K2 Mn04 , N 
a? Mn04 , BaMnO^ (D > > (VI) m 

KMnOi . NaMn04 , LiMnOa , NH^ 
MnOj , CsMnOi , AgMn04 , Ca (MnO 
a) 2 , Zn (MnOi ) 2 , Ba (MnO^ ) 2 , M 
g (Mn04 ) 2 , Cd (MnOi ) 2 U^<Dm^>:fJ 

[0 0 2 51 ^^^j^<h LTti, Mi^lt. 

Sv>:^>, 'ry'7->m:3/^j\,h. •ry'T>m'^>i1 
>. x^T u >^3y^;i/ h, y.j-TU y^-^yijyu^ 

em.. T Z r Jg, VjB, C r M o F e 

Ru^, nxm.. PdiS, Cu:^, ZnmUEtm 

'^>^>. m^mmwit^^) ^^m^f^n^. ^rz. ad 

fyitm^l^Xlt. m?L\t. SmCia , Sml2 . T 
iCl? . ZrCl2 , ZrOCi2 . VCI3 > VO 

Ci2 . MnCI? , MnCls , FeCl? , FeC 
I3 , RuCla , CoCIi' . RhCl? . RhCl 

3 . NiCl2 . PdCl2 . PtCI? , CuCl, 

CUCI2 U^CD^t^^. zn^\zn^.^^y ^yit 
mit^'PS^itf^ m^it. UnFz , MnBr 

2, MnFa, FeF?. FeFs . FeBr? , Fe 
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Bra . F e I 2 
AoyXb^, M^ 



CuBr. CuBr? tj.^) t^^CD 
Mn C i a , M'^Mn C 1 4 , 2 



MnCls , M'2MnCl6 (M' \t,~m±m^^~^) 
[0 0 2 61 fg^^?^££-r ^lEe^iiLTH. OH (fc: 

KD4^y) . ^h^i^. xh^v-, yD#^^>^, 
zySUE(DT 7±^)\^ (OAc) , e 

Z-tr^JUT-ir h± h (AA) , >'i7D^>^f^xx 

)im. ^m. ^mys:d<D/\uy>w^^. co. cn. m 

10 mw.^. H2 O (yzj) , t^7.y^> mpiifi. b'Jy 
:xL:z.)Vi\^y.y ^ >fs,E<D\-^)T^)-)V^xy ^ » 

(DOXt-^^. NHa (y>^» . NO, NO2 {- 

ha) . NO3 (-h^h) . x.^uyiyT 

X. wim:^u^m(D^^^}ft-mx\t-m^ys±mm.i.x 

l^Xh^l^. ^^Ll^^m^^lZlt. mA\t. OH. YJl 

Jiyizh^h. y\Dy>j^T, CO, CN, H2 o (y 
20 3) , huy ^L=L)in^:^y ^ >txE(Dij >it'^m'P. n 
Ha . N02 . NOa ^^isbxmm^^it^^i^t^mn 

i:>ii:X^^^m0ZT^Z.h^^X^. mPL\t. y±^)\.y 
-t h:^ Kl^^ (MAit. C e, S m. T i , Z r , V, 
Cr, Mo, Mn, Fe, Ru, Co. Ni, Cu, Z 

nU^<Dy-t^)iy±:h± h^i^'P. ^^x;^T-fe5";i/ 
T-tr h:^ hfi#:T i O (AA) 2 , i^Jlzi -)iy-\i^)l 
y±ih^ hmi^Z r O (AA) 2 > /"^i-i^Jiy-^^jiy 
30 ilh^hlg^VO (A A) 2 n.E) . iyyjmi^ mX 

^^-^z^y (I) mm., ^^^i^y JWi 
(II) mmuE) . tt)v^-—)vmw'^i^^u^>^zy3L 

}l'^yi5> (I) , h*^ D^>y>?xx;b-T>:^*> 
(II) . t'Xv-^ D^>^i/xx;u^ (n) . Fe (c 

O) s , Fe2 (CO) 9 , Fea (CO) x^fs.^) . 
-hUi^)li}C.^^ (F e (NO) 4 , Fe (CO) 2 
(NO) 2 U^) . ^:^iyy^h§^i^ mA^i^I. 

-^y^'y, mm^, mmm. mmi^)i:3-)iz r o (o 

Ac) 2 , g^^^^Xjl/T i O (OAc) 2 , g^^/\'± 
i^JlWO (OAc) 2 /j:^:) ;^j:ch'T^oT^>J:t^o 

m. ^JAt^, V o^^i-iyym) . Mo (^gy^>^) 
^ii^^<. ^'L^w^Ti-x^izmm^nr. m^\t. Be, 

B, Ai, Si, Ge, Sn, Ti, Zr, Th, N, 
P, As, S b, V, Nb, Ta, Cr, Mo, W, 
50 S, Se,Te,Mn, I, Fe,Co,Ni, Rh, 
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Os. I r, P U C u/j:<h'T'$):3Tfectt/^o ^t^D^J? 

[0 0 2 81 mmmimu. f^^:^m<. ( i ) ^^^ft: 
[0 0 2 9] BufSS; (1) T^^n^-r ^ KYb-^^i. 3?: 

0 . 5-30 mmg^. ^ 6 tc^^ b < 1 - 2 0 masB 

mzMVX. 0. 1 -3 0SSS5. »^L< tiO- 5- 

[0 0 3 0] mmmitm mm^mmitm^. ^ n 

[0 0 3 11 HulB^Tr^^tl^fb'&^lt'^l^T, x7i>U 
y Hil#l-3co^^-r^0. x;0^2T^ 

mit^\Z{t. ^Jx.ti> N2 O. NO, Nv O3 , N 
0:i , , N. Os , NO3 . N2 Oft ti.^T^^m 

[ 0 0 3 21 iff ^Lv^^^Kft^tcti. ®^ft;-^« 

(Ni. O) JSiZS-mt^m (NO) ;6^^^K$nfc^i>?^.C 

< t ^—m(D^mit'^^ tmm t<DKit^^z^ D ^^-t ^ 
^mmit^ m^zN. ) xitn. 03 ^^^^^l 

T^ty^«^fl:4^. @-^>ft;^^ (NO. ) xtSNO.- 

N2 O3 N. 0:S^t>VXt^N0i:^?g<i:<7)^fE;T^ 

^izm^zi^t^x^^o ^D^i^^izlt. Sf^tsF^tr- 
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^•^'^^:it\z^Dmmx^^o "tcofz^. N2 o, ^ 

t^Kmm^zmxt ^ C t\zj;:y) - h uitKm^fr-oX 

h^iK uid. mm\tmmmmx^-DX^^<. 

xf^mi.xmmL'Xh^^^K ^Tz. mmmt^n.x&'D 

[0 0 3 31 [-^itmm tmm tcDM'&m ^^mx 

mx$>'ox^^<. m^it. mm. ^^j^ 

A, T)izf>. ~mitmmu^) xf^m^nxi^x^^ 
r^^. mmmit^m.x^'DXhJii^^a ^tz. -mit 
^mtmm^^'f^u^i^rzm^'^:^^Rft^jfiizmAL 
Tt>i:<, -mitmmti^m^^mmizKmw^izmAi. 

X^^l^. 

[0 0 3 41 :^^mx\t. ^^^MLVX. mrffi ( i ) ^ 

mrnim. (ii) -mitmm^mmt(Dm.^m. ^tzit 
mm (i) ^mmitmRzs iw) -mitmmtmm^o) 
m'^^ii<Dm^t)'^^mi^^. ^^mli^x. (d ^ 
mmitm^m^^^^m^^zn. mn^tzzhait-^nx-h 
Dfb-grfej^o^^figL, (ii) -mitmmhmmt<Dm'&^ 
^fflc^^^^tzti. mm\tti)i^^^iy)Hf^nxti)i^^ 
^zyit^mf)^^^'r^o ^fz. KmmizLx. (d ^ 
m^mit^Rzi (ii) ~'mtmm.tmm^<D^^^^mm 
-r^m^izj,^. zzhait^^^tfju^^^i^it^m^^m 
mx^^. zKDm^. mmtLxKmm&^mmm^-r 

t (ii) ioDfj-^. K^umu^) ^m^-r^zi^iz^^ 
0. m—'^^if^^z-ham^zi^jji^^'^jimt^m-r^ 

i\z^m^ 1 Xa-yy-C^fi£^it^C^7!/^-e^^<. 

[0 0 3 51 [SM] asc7)«Mtiii#i3$(]p;^^n-r. 
\.^mm<Dmm^\^^mm\z^m. m7L\t. ^i\z^mm 

immmmtyi^mm^ mmmmi\z7^m.m. ^mmmity^ 
mm) > mmm'Ait'^^. T)vzi-)vm. jz-j-)\.m. 

^(Dmmi^u^tmmx^^. $?^busM(c:^i. m?i- 

(a) ^^fo^^c7)KtggB^i{rpt^;l.SXti^^U 
>S^W-r^fb'&%F, (b) ;<5^U>S^Wt- ai^^X 
UlS^^fb^^, (c) ^^>j^^m^^WT^{t:^ 
tt. (d) ^§]^tt^cD^SgBf4tcpC^;i.Sxn^-Fi/ 

>a^w-r^fi:^4^. (e) :^;^7^^-;^scD^^ggeet- 
^ ^ J u s X ^ u > a ^ ^ -r ^ f b ^ # ^ ti 

>g)o mt'd.it^m (b) t34al^T, >c^u>St^ 5Xfri6 
fifi^tg^LT:feO. i\Z^m (b) ti. il^. #^#]^ 

^mm^\tmmm\t^^xh^. 
[0 0 3 61 (a) ^mm'^(Dmi&mmz^=^)vmiL 

zf'T-y. y5'>^x>. i-^>^>. 2-^>-T->> -f 
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yyu>, 2 2 -y5^>. l->\^-t>, 2 
-^ + -fe>. 1. 5 -^4^-tl->^X>, 2, 3-i>>^^)l 
-2-zf'r>. 3-^4^-tr>. 1 -^y^>, 2-^y 
T^>. 1, 6-^y^>?X>. l-^^-7^>, 2-:ti7 
5^>, 3-^^^>. 1, 7-:t^3^>^X>. 2, 6- 
y^^^zyJL>^ l-y^>, 2-y^>. 5=';^X>, ^ 

[0 0 3 7] (b) ;<5^U>a^W-r^[^*Kffc:'&^^ 20 
(bl) <hLTtl, C^ijAtf. ^^^dt;^:^>^ (MPL^t. 
>^nyD/i>. f>^D:/^>, >^n>-^>^>. 

D::t::7 5^ 1. 2 ->^'^5^;US/^n^4^-tf >, 
a^=^'^^:t3 >. iy^ a^^ i^^uj-r 

^y^>. ->^ay:^^y. iy^a^ttio. zy^a\^^tl 
x>, U^^>, ^>^>. ^> ^>;^J:^:c7)J^^^3- 
>^ (0iJ;^tf, 5>:i7 □^>^ixX>, S^^D^^r1t>^X 
>, D^7^i$^i/X>, D^^5^>?X>. >-^n 

^tlz^X,>. zy^u\^J':^zyjL>U^(Dmm^5--3 0 

[ 0 0 3 81 (b) :^^]^>m^^'r^mmmt^^ 
(b2) t-ti, K^j^^. e^iti^^T^^^MtR^ 

[0 0 3 9] (c) :^=^>mmm.T (p^^'Jix>a) ^ 

^mitTi^mm (ci) . mm-ym^mtT^mm. (c2) t^^- 
(ci) t\.x\^. mx\t. -i'jzf^y. -rv^>^>. 

V^4^-tj->, 3 ->:^;l.^>^>, 2, 3-z^>^^)l 
y^>, 2 - y^^'JU^^it >, 3 -;<5^;U^ + +h>, 
2, 3 - ->'p^^;i/^>^ 2, 4 - -J ;^^Jl'^>i^ 
2, 3, 4 - H U ;<5">ib^>^ >, 3-x5^;l.^> 
2, 3 ->^^5^;i.^=^^-th>. 2, 4-z^^^)l^ 50 
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4^it>, 3, 4 ->?^5^;u^4^tf->. 2. 5->^>.^;u 
^4^-9->, 2 - tr;u^^i^->, 2 - 
>, 4 -^9^;u^yi$^>, 2 -X5^;i/^^^ >, 3~x 
^;i/^y^>. 2, 6 - >?^^;i/^y^ >, 2-pC5^;^ 
^^^>, 3 -y5^;u^^3'>. 2, 7 ->?^5^;i.:r^j7 
2 -;<^;i./:^>/^<h'c7)g?^S4-' 1 O^ScDflg 

[0 0 4 0] mm^^m^mityHmm U2) ten, ^jx. 
tf> ^mm^^mit^mm [ctaj^, 7';^'j>. -x^-t^-t 

^a:>mMW :^^)VT^'^y^y. 1. 3-v 

J zyA^ATy'^y^ / y^ n^jl^^jiy 
y^ J yUE^ . h 0 iy ^ a [ 4 . 3 . 1 . 1 
^•M 0>y'tf>f^^(0 3m^mi\::7i^mm ; ^-h^y^ 
n [4. 4. 0. 1-'^ . I'-^M K7';/j>/j:i'<7)4fg 

^m<tyi<immfji^] , >^x>^<^)-a#:xn^co7k^^ 

iJP#^ (^j^ti, i^iy^a^y^y, yy^a^^-^y^ 
Vy^u^y^y^ yy^ ay\=^-^yj::y^ yy^u^ 
y ^ y x,y. y- h \i Y- u y y C7 u^y ^ y :s^yt^ 
<H) , "rJl^^ym m^\t. h'^>, h:T->. ;it7>:7r 

j^';i^^>, ;^jU:t:7^ l/>7^j:i') ;^j:<h';^^^*^^ti-5o 
[0 0 4 1] S Ll^^5F>jge^J^^^Wr-5ft:^#i 
(c) ^^1^6- 1 (^(^^^^7-- 1 4 

[0 0 4 21 (d) ^mm'Y^m(DmmmiL\z^^)i^my. 

tiy5^lx>*^Wr^^t;'^^<t UTfi, ^JAt^, 7';L'4^ 

m-3^Ei p -^^S/ 1/ >. 1, 2. 3-hU^5^;^^ 
>-tf>, 1, 2, 4 - h U y 5^;i.^>-t:>, 1, 3, 5 
- h U y 5F;l'^>-tf > (yv^U» , 1, 2, 3, 4 
-T- h ^y 5^;U^>-tr 1, 2, 3, 5-7^h^^^ 
;l/^>-tr>, 1, 2, 4, 5 N ^y >-fe*> 
1, 2, 3. 4, 5, 6-^^+t->.^JU 

^>-ti^. x^;u^>if>, y D tf;L''^:>-ti>. 
>> m-Xti p -X5^JU hJl/X>, :/5^;l.^>-tf 

>. 1, 4 - v^x5^;u^ >-tf >, 1 _ 51;^^ 37 ^ 1/ 
2 - ^ v y^ 1, 5 -.^^^c^^;!.^ u 

>, 2, b-V:^'^)V'ry^uy. i-;<^jiyy\-^ 
-ty. 2 -y 5^;P7> h ^ir>, 9 -y^^^uy > N ^-b 
y. >^p(5^;U7> h^-fe>. h 'Jy^;uy> h^-tr >. 
4, 4' - >^>-5^;i/ 1':7 ix;i/. >^^>>?;i/, i^y^jin 

^^n-t^^mmmitTiiimm m^^i. ^yyy. ^ yj^ 
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3, 4 ->^;^^;i/h:^>, 4 - ;< ^;U:i7 n >. 6-^ 

>, 4 -;<5^;L'h: U v>i^ci:i:a)tfnU >. 2, 3->^^ 
^Jl-eU >-*>7'ci:t'<^;i/^v>> 2. 4. 6-N'J;<5^Jl/ 

t'U >^>;^cc^*<^=i u v>> 2 -x^;ue'j i/>. 3-x 

(d) tct^, ^>zy)imz^^)imX\t^^U>S 

[0 0 4 31 (e) ti)i^^:z)im<Dmmmmz 

y;!^^t H^i (el) . ^h>m <e2) . :^;U/!^>^Xti 
^coil^^ (e3) f3.^f)^^^ri^. 7)l'r\i\^m (el) 

2-1 2gjg(Oflgte]^^y T^i/T^b -7D>y;v^k 
TJi/T'tF^, (^jx.t^. zt^;i/5;py;u>}^;i/^>i^j:^:) , 

[0 0 4 4J >yh>S (e2) iiLTti. W^tf. 
>:rh>^ m^\t. T-irh>. ^^^Jl^x^JU-ir h y 
-^-JU-r yyn tiJl/^ K>. :^^)l-f vy*^)ltr A 

^ji/- t h>v 2--^>^y>. 3-^>^ 
y>. 2-^^-9-y>. 3-^^-tJ-y>. 2-^-y°^y 
3-^':f^j>. 4-^y^y>. 2-:t^^y 
>, 3-^^^y>. 4-:^^^y>. 2-y-:^y>, 
2-^;^y>7^^') . mm^h>m (^ix-ti> i^^u-^. 
>^y>, n^^r-9-y >. y >^ n^4^-tty 
>, ^'^i^v'^ D^^^ity >, s/^n^:7°^y>. 
y7j^D>, i^^a^y'^yy. >^n^^^y>. ^-^ 
Dy:hy>. s/^D5^:^y>, D^^^tv^^>. 
^ D :t ^7 ^ ^<D#^S]!^ttfit^^ y X U ^ 

^) . ^wm'rhym m^n. y^vy^jy. y^u 
M^y jlj >u^) . m.mm^'rvym mx\t. tfa 

[0 0 4 5] ti )i-^^ym'^\-x^(Dmmw (es) \z\^. m 
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7.\t. mmmv-n)\^if^ym.iL\%^(Dmm^ m7.\-i. 
[ 0 0 4 6] zni^(D^m\z\t. mmw^mm. 

tf. /\ayym^. :t^ym. bHa^s^jl^S, yjlzi 

^'>a, tijin'-^yjim. y)i:3^ytiJV7f^r.)im. y 
y)im. yji^jim. y'))\^^tiE(Dy)V^-)vm. y 
^uy }v^)v^. 7U-;i/»> T^ys, t 

;i.^;i/y^ys> t^ks, xkds. xh'jjus, 7 
iCf s/;i'y^y*. :^)Vti-:/h^. y.)vy^-)i&. y.)iy 

[0 0 4 7] (a) - (e) c^SST^^, y 

b < td: y 5^ u >S(7)jK^ig-Txt^ y 5^ >jg^^i^ 
'f'\z-hum^\xti)v^>^^y)im^mx'x:^^^ ^\z. 
it^^ (c) <Dy^>j^^i?;-i^, m?iif^. mm^-ym^m 
it7i^m<Dm^^^y^mm'f'^z-humx\:xt))i^^^y 
)im^F]mizmxx'^. Mi^^itm:^^zsm^mx^m^ 

yy-^y^y^. mmmmo^^T. ^mmit^^ 

mm^it^h. i--hayy^y^yj^zfyx\:^i. 
3->^xhDyy-^>^>RO:/X{^ 1. 3, 5-h'J 
-hay^-^y^yt^^^n^z^-^^x^. -mitmm 

^^o^zsmm^mm^^^h. i -tDin'^^yy^^y^ 
yRzsyjLi^i. 3~vti)\^it^^yyy'^y9yms/ 
xm, 3, ^~v^}ti)Vif^^yyy'^yyyuE^% 
^^<h^^*-c#^o y^-^y^y^. Sui2«®oo# 
SET, -^fkj^^:s^t/^^i:igM^i±^c 

1 -:^Jt/#^s^- 3, 5 ->^x hay^'^>^>, i, 

T^^o '^^\z. \ - ^^)vy¥^yyy^. ^^^Yk 

#I<h|gft4^-ti:^^. 1 -y^;!/-3-xhnTyv>5' 
[0 0 4 81 Sfc. (d) ^S]S^tt^(7)KtggE{i(-y5^ 

40 \z-\-umy^\^ti)V'^-^y)vm^¥\m\zmx'x:^^. ^ 
> tc y ^;i/S3?:« y ^ u >S ^ W-r^{t:^#j<7) 

mt\^m^^^^t:=.hu^^)v^y-^^yuE^n^zt. 

mm^n^ztt^'X:'^^. aM<hL.Tx^jU^>-tf>^ 
m^^^t.. 1 -X h nx5^;u^>ii>, i-yaix;i^:/ 

^^y )V'^\yy\zmm'^^t,. 9 -ti)i^^=^yy)i:tu 
y^n^:z^f)^x€^. 
50 [0 0 4 9] [^f^^(Dm'^] mm^ (i) xm^n^ 
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JH'^tLTO. oooit;i/(o. 0 1 ~ 1 

;i/ (1 0 otjp%) . jfSL<iso. ooi^;i.(o. 

~0. 5^:;i. (5 0tJP%) . 
<faO. 0 1~0. 3 0^r;Ug^O®ffl*'>e,iSJ?T#, 
0. 0 1-0. 2 5 t;t.gST'**«^di^l,n ^fc. 

LTO. O00i^:;i.(o. oit;u%)~o. 7t;i. 
(7 o^;u%) . L<»40. 0 0 0 1 ~0. 5t 

^i'. $6(zJff SL<(ao. ooi~o. a^r^ue^oD® 

HA^6.St)?T'€r. 0. 0 0 0 5~0. l=E)Vm?L\i. 
0. 0 0 5-0. iqEJW 75: 

*3. ^ (1) f^^n-s-f s K^k^i^tcM-rstdMSSEo 

t. 5 hVk^^fe 1 tjUc^LT' Ij!)M!«0. 

0 0 1-1 ot;u. ff$b<tto. 0 0 5-5^;i/. $ 

?>ICW*L<140. 0 1 -3^:Jl/ggTabf3> 0. 0 1 

[0 0 5 0] ^immt^ffimmm\it.. - h dsw^as 

JJi± (0iJAtf. 1-5 0^;U) . ffSL<{41. 5-3 

ot;usscDieffl*^e>ss?-e^, 2-2 5^;ni 

S« 1 ^ ;HC^ LT 1 ^ ;i.Jil± (M;^.^, 1-10 0 0 
0, 1. 5-ioo^;u m^\t, 2-5 0^ 

-'I') . S^tC»*L<{J2~3 0^;U (C3J;^«, 5-2 

5^;u) ss-trabs. gE^wffiffla«. a^i 

^;Kc^bT0. S^)V\^A±. m^\i. 0. 5-100 
^^l-) . »SL<«0. 5 — 3 0^;U, $e,{cj^y^L< 

« 0 . 5-25 t-'i-gsw^ffl*^ e,g#?-p^ 
[0 0 5 1] /j:43. i^^s:st&ic*3tix. mmm.(r>~m 

(0 0 5 2] -mitmrn (co) (o. ) t(Dm 

^J4. j5{:5(De£5>7!)i^n^-'tlBfl||S^fflT-*S(gD/rt.^^ 
H. e»JA«, CO/O2 =1/99-99. 99/0. 
0 1 (qE;i.%) [fiS|^«. 70/30-99/1 

iiJ^(4. CO/O2 =1/99-99/1 (^rJl. 

%) [WAJJ. 10/90-99/1 ] 
«^H*^f,il«-C#. ff*L<{43 0/7 0-9 8/2 
. 55. JC»SL<tt 50/50-95/5 
(^r7U%) . #(C6 0/4 0-9 0/1 0 g 

[0 0 5 3] St. flt^S^-f >»C:felt^-^rki^3gtK 
^tW^fSfiJ-^ta. fisj^tf, CO/O2 =1/99-9 

9. 9 9/0. 0 1 (.mm%) [mA.\i, 70/30- 5( 
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9 9/1 (^«%) ] gg<7)®ffl;!|i6il*?T^. 
1 /9 9-9 9/1 (^«%) . JfSL<J43 0/7 0 
-9 8/2 . 5^ICifSL<»4 5 0/5 0- 

9 5/5 , It t 60/40-90/10 

[0 0 5 4] (-hDffc. ;^JI/*'+->;HbHf£:] -Sd 
ICTf§tt;i^(^, (fisj^ff. ftK. 

:^i/3'>;S:i:) . ^S®eg?Yb*^ (fisj^ti, ^ 
;*-^>. i>DD7fsj|/A. v?<>Dax3'>. iJ^aa/vo 

i'^S^^ins, 2a«±ro?gjffi^?g^LTfflV^S 

t<D^z>timmizi.x\±. m?L\t, - b^})im^u^m 
^si'A^^if ens, mm^m.-t^xm\,^i>^'^. cne. 

fe-5^-roS!«tffi(D^(y|tcoSij^«. Bu«/^*=i 
/9 9-9 9/1 (aatk) . ff* L<«5/9 5-9 
5/5 (aSJt) . 5 ^ lei?* L< (41 0/9 0 — 9 0 
/lO (afi%) (fifljx-tf. 1 5/85-85/15 

[0 0 5 5] tm. 2^^B^T-I4. Jtg«WSft7k^-frT-r 

a^. 1- 5 \'it'^^^^'m(Dmmuiz\zm\^xm^mvi 

■C-l SO-C. *f*L<f42 5- 1 2 5X:. $^>(C*fS 
L<f43 0- 1 0 O-C^^O^fflTj^ei^RT-^, ib«W 
<5?§. CsjAtf. 2 0-6 Ot:-C$,^TfoSff:;(4RTtlC3i 

' tS- WAtf, 0-2 0 O-C. L<{4 1 0- 1 5 Ot: 
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mx\'i. 1 0- 1 2 or) , $^f'»^b<tsi 0- 
1 0 or mx\t. 10-8 or) uu<r>mMt^y:>'mi 

[0 0 5 6] K'^mh\^x'^mm\M^m^^^m'^^ ^ 

[0 0 5 7] *:^^c7)::^^{S> 
[0 0 5 8] SfSt^. A^y^^. 

mm. mm. s^^. :;^^A^nvh 
[0 0 5 9] [Ti^-^y^ymmm sais^ (2) is^zs 

^ (3) -C«^n^T5^V>^>^^^tc43l^T, tH 

ffl^-r^SR^i) <7)^satbTt^. mxit. t- 
Sf^E) , m^u^ 2. Kci:7ai 

-r;i^?'c£^coc7 is^^jKTs-Jt'a^ctch') , mn^T'y)^ 

)imt^ if CO C . - 6 T;I/ 3 4^ v- - ;b jl-^— jt/S;^ 
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^:t-r;i/S (^J^t^> zy:^^)l^-y.y^y^:t'<)l^U 

E) . ^)-)V7i^y.y ^ J^-t^ m^\i. vy 
x-;i'4^x:7^ y^:t-r;i/a^cj:^') UEt^^mi^n^. 

[0 0 6 0] r ^ yScDffiSStwt^. fi?iJA«> iSIBtK 

ts, #s^ii<7)Te/;ua [0*Jx-ti. C2-6 mtViiw^WT 

[0 0 6 1] N-g^T^yai:LTtl. t^ij^t^, 

)V7^jm (^^b<{i^/xii->'Ci-4 t;u4^;1/7S 
[0 0 6 2] :^;u4^^S/;i/aco«aai::tl. ^'jxtf, T 

7;i/3::^i/a. »SL<llCi-5 y;i/n:^^~>S, 4#trc 

a m^M. y zcJ^lyms.E) . T^)l^)l^^zym 

mt^E) . h u T;i/4^;u>'U;u:t^^i^a (^Jx.tJ. hu 

^^}li^^))l^^zymr^E) . B^a^WbTl^T*>J: 

1/^7^ y a [7^ ya ; n-b^7^ ya (^j^^tf, y 
5";i/7^y, i/*y5^;u7^y. x^;u7sy. vx^ji- 
7^ ymf^E<D^yxui>Ci-^ T)i^)i7 ^ 

E) ] , tH^vya. 7;i/=i^-i/:^;i/4-'x;i't: V 
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[0 0 6 3] T m7L\l. y5^;u, 

10 0 6 4]^ (3) T'^^n^<b^ifetr:Bl^T. 

/N^t-f ;!/Scr)M^S<h LTti, ^Hj^t^, y^^;^, x^^ 

m7L\t. y h4^S/:^jJ/7t^x;i.7^ y . xh^>':??3JU 
4^x;UT^y. ^D7p4^f>;^;i/7ffx;ur ^ y , ':fv^zy 

v^u\f.^-)\.y^/^ y^^))vy ^ J . -fyy5^u;u 
7^y, nu^})vy^/. yytuu y , tf/^tn 
^ )iy ^ jmt^E<DC2^^ mm^mmyiy)\^y^/m. 
$f^L<td:c2-. m.m^mmyi^)vy^jmt^Et^m^i so 
e>n^o ^mmyiyjiy^ym^zit. mxi^. ^>^y-r 
;wT5y. ^y h-r^i/T^ ya/jiih'cocT- .3^S;^y 

ti> y N^v-j^^UtJ^X^P. X K4^>-;^;U4^X 

)\.';t^-j\.^ -ry^Jl:t^i^:tjJl-^^:z)imUE<DCB i,y 

u — ;i/^^i/-:^;U7^'x;i/S. ^>'>';^:t4^>';^;^7^'x 
T'cf <D c 7 - 1 5 r V ;u 4^ ;u :t + - :^ ;u X <jf 

Mpi\^. y^ju, x^;u. yDt";i/, y^^;u, -rv 

[0 0 6 5] ff^Lt^X' (hLTti, X hDS. y^y 

yty^yssc^s^) , c, 6 7;u:d + ;/-:^>h.7}^x;i/Z 
5ya (c. 6 'rj\^-=i=^i^-:^)U7n-)\,sx'^m^tirc 
7^yat::fflS) . c, - ,o y^m^-s/ 

-;b;U7}^*x;i/a (Ci 10 7;t/D^i>aTSS$n/c:tF;u 
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(m^&^^Lxi^Th^i^y^ymT-^m^nrztiji 

izft^CT. y^jm. yiy)vy^jm (C2-6 r 
fyjUB-e«s^nyby ^ yS(cffi^) , c.-e tazj^ 
i>-:/j;U7^*x;i.T^ y a (Ci e z;i-z3 4^>--;^;i.7j^'- 

a. -1 yi^y^b^uEtm^'x^^. ffsn^^x^ . 
X* ^LT{5, T;u4-jua. xhDa, y^ 

ya. Cv-6 7>-;uT^ya. Ci-e y;i/=i=i^f>-:3^7ju 
;fCx;i.T^ya. :^7;U/}^'^>^Jl.a> C. loZ^Urj^^;^- 

:^A;}<x;i.a (#(3. C. 6 y)lZJ^zy-t})\^:ir^-)V 

a) , ^ma^WL'Ti.iT=t)<i:i^:^;u/\'^-r;i'a> tK 

10 0 6 6] JiF^Ll^X^ \Z\t. m^a^^LTt.^T^> 
J:t.^;^;UA^-f ;i/a> Ci e y;i/i3^5>-;^;i.7Hx>H.7 

^ya. C2 6 ^w^fl*;^7>';i/7 5 ya, c7->33?# 

my iy)Vy ^ J mt^Et^-^^n^. <r?^Lt.^X« tcti. 

>'-;^;i^5}^x;i/a> 7sya. C2-6 7'>';^y5ya. 
C, 6 y)Vn^zy-:^)Vif^-}vy^ jm. ::^humt^E 

T^^^^n-s. ^Ff^bt^X' . x« BufB^^ui^x 
^timmuyy'7yi^>mmw\z:^^^x. m^i^m. m.m 

[0 0 6 7] ^ (2) X'^^n^it^moy^-^. X hn 

y - 3 -X hDryT>^>. 1 -y ^ y - 3 -^^.^i, 
- 5 -X h D7yv>^ i-T5y-3, 5-v^y 

7 -X hD7'yv>^>. i-T-^y-s^ 5- 
>^x h nTy^>:$7>, 1 -y h^S/:^;i.4^'x;uy ^ y 
~ 3~-huyy^y^y^ i, 3-ey^(yh + S/^ 
;i.;j^xjU7 ^ y) - 5 -X K Dyyv>3? i-yh 
^i>;^;U/J^x;i.y^y-3, 5-s^xh d7'5^*^>^ 
>, 1 - X \-^i^ti)ii^-)vy ^ y - 3 - X h ay^'T 
>3^>> \ - y±:'f-)vy ^ / ~ 3 uy9'^>9 
>> 1 -y-tr5^;UT^y- 3, 5 ->?x hn7^^'^>5^ 
>, i, 3-ex (7'-fe:5^;i'7'^ y) -s-x^ayy 
v>5' >, 1- t KD4^'>y 3 - x h d7'5?'-^> 
^y. 1 --r yi^y^ s - 3 - x hDyy-7>^>;^j:^- 

tmTr.-X:^^. «aaf3i:0^^^tlTt.^Tt3cJ::l^75 

yaxtiN-smz^ya^wr^yy-y'>3'>^^#: 
^LTti, 1 -75 y - 3 v->y:h hry 

-v'>:$'>. 1 - 75 y - 3 V>7-:^ h- 5 

7yv>^>. 1 V>-7:^ K- 3 -y 

x;i.75 y 7yv>:$'>. 1 --f vi^y^h h- 3 - (N 

-y5^;^75y) 7y-x'>^>. 1 -y-t^-^uy ^ y _ 

3 -< V>^7-:i- h7y-7>:$^>/d:£;<f^'^tf 6n^c '^S 

a t c 0 « n $ n T ^ T J: I ^ ;^ ; u 7}^' =^ j u a ^ wr -5 
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1 -^Jl^^=¥iy- 3 - fc Kd^^vt^^;!.- 5 -^^Jl/T 
yf.-)iyy-=r>^>. 1 -X 3 - fc: 

3- (N, N->^p^5^;u:^;i'/N'^-r;i/) 75^-7>^>. 

>. 1 --fy i/T^ h- 3 - (N, N-zy^^J\^:fy)l/'< 

- 3 --r y i/T'^ S73^v>^>, 1 -:/Dti^-;u:t 
[0 0 6 8] (3) T^^n^yy-^>^>^^^co 

if^^y~3- (N, N->^;>^5^;i/;^>'i'A-=e-r;v) t^v 
>5'>. I -ti)V^-^y-3- ^'^yv-b- (N, N- 

;i/7H-;i/-3- (N, N-i^><5^;u:^;u/^^-r;i/) 

^-r;i^) yy-^>^>. 1 - y -t^;!^^ 5 / - 3 - 
(N, N->^^^;^:^JUA'^-r;i/) y^-^y^y. i- 

^L-ZN'^-r - 3 - -Vu7 9^^y^yfxEt^m'^'<:^ 

\ - i^Y^ytiyx^-^-z^yv- 3--vuT^-^y'9 
y. 1. 3-ex {}^h^yti)vt--)V) -5--hn 

Ty-7>37>. 1 ->c h:^£/:^;i/4^-;l.- 3, 5--:x— 
huT ^^^y^ y. 1 - ^ h^v:^;!/*— 3-;<5^ 
ji/ - 5 - ~ huY y-^y^ y. 1 - X h:^>':^;i/4^x;i/ 

- 3 - X h-ny3^-T>^>. 1 - X ho - 3 -yp#^ 
i/;^;i^#x>ii.T:$^v>37>. 1 -X ho- 3 -:7aiy 

JU:J^'x;i/Tyv>^>/^^';<;^^^n^o S^^t^v- 
:^ jl. :l^x;i/ T ^ y S ^ Wr a 7 ^'v >^ >il^^{::{l. 

1 h^yti)l^>>:z.)\.- 3~^ V^yt))\^^^ 
x;^7 s y yyv>3' i -y h^~>:^;i/4^x;i/- 3 
-y h4^v;bJl/7Hx;i/7^y-5 - y^;i/7y^>3^ 
>. 1 -X v:^;U4^xjl/- 3 -y-V^yti)V^:r.)V 
7^/7yv>^>. 1 - b HD4^vpC5^;i.- 3 h 

^>:^;i/^vx;i.7^ y 7yv>^>, i-7^y-3- 



(16) 4#P^¥ 1 1 - 2 3 9 7 3 0 

^h^yii}V^^-)VT ^ jT^-^y^y. i-r^y- 
3 - ^ h4^>-:^Jl//}^xJU7^/- 5 - ;^'^)iyy^yi^ 
y. 1 -Tii^jiT^/ -3-^ h^yti)i^^-)iy^ 
JT ^-^y^y. 1 -7-tr^>il/7^ y - 3 - x h^>-;^ 
;i.4^x;i/7^ y 7yv>^>/^i:;^^*^^nae gSfPflgflS 
j^X 7 ^ y S ^ 7 > 5^ >^^^ i L 

'c\%. m^,\~i. I - y-^^Ji'T^ / - 3 ~ti)\^^^^yy 

y-^yi^y. 1, 3-^7. (7ir^;l/7^y) -5-;b 
;U7P4^'>7^-V>^>. 1 -7-tr^;l/7^ y - 3, 5- 

10 zytiji^^^yyy-^y^y. 1 -y±^)iy^ / - 3 - 
:^)l^-^y- 5 -p^^;W7^v>^>. 1 -^>^/-r;i. 

7^ y - 3 -;^j;i/4^^v'7:$^-7>:$^>, 1 -7ir5^;^7 

^ y - 3 - h \^u^y^^jiyy~^y^y. 1 -yfz^ 
jiy ^ y - 3 - y ^ J yy-^y^y. 1, 3-ex (7 
-iz^jiy^y) - ^-y^ jy^-^y^y. i-y^^ 
)iy^j-3, ^-vy^jy^-^y^y. 1-7-fe^ 
;L'7^y-3- (N, N->?^^;i/7^y) 7^-t>^ 
y. 1 ~y-\z^)iy ^ J ~ 3~ (n- y^ji^y ^ y) y 
y^yi^yu^-^^m^fi^n^o 
20 [0 0 6 9] fflts^ (2) xti (3) -c^^n^y^-^ 

::^i/X^;i/S?^^ if CO t: KD^>-C2 1 7JI/^;i^S?'ci: 

,H) , yy)vm m^\^. 7-tr^ji/. ypb' 

U;i/, tiVtP-r;i^S?:j:i:<OC. 6 7~>;i/S7^i:) . 7;i- 

h^S/;bJi/7t^x;i/. y^UT^^ytDV^^-Ji. -I'vy'^p^^ 
:^yti)i^^-j\^. y*h=^ytj)ir^:^)i. -^vy^v^yt} 
30 JU#x;u. i - y* h^yiJ)Vif^:^)\^. ^^y)\,^}V^- 
)vmf^^<DCx^ y )izj^y-i3)V^--)vmu^) . y 

[ 0 0 7 01 {y y-^ y 9 ymmw(omm mm^ 
(2) (3) -^^^n^y y^y^ ymmw^^ 

hp*. umm^z^o^m^rix\.^Ti^x\^^y^/m^ 

\.^}i\^a:¥yy^)im. Rzs-c y yyi- hm^^'bt^^m 
40 i)^^m^^ntz'pu< i:t> 2:::)(og^a^*-ra7yv 

y^ymmmt,. ^J^ti\ Tiej^fc::xe^ (I) . (I 
I) XHj^C^XgiC ( I ) ch (ID ch^m^t^it^Ci 

[0 0 7 1] ^jgXfi^ ( I ) 

[0 0 7 21 
[^b 1 6 ] 
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(2a) 



(17) 
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IM (1-2) 



(2b) 



4 ► X 

(1-3) 



(2c) 




(2d) 



L, X'-ta-r V->7^ hS€:^KL. X^'. X^^ X^', ->7:>-h»^^K-r. X' . X^ tlfliiteiClBl C) 

X^MiTk^l^^, :=:hpa. J; O^^^tlTtJ iO ^Igl^^ (11) 

TfcJ;t,i75ySSb<*4N-Bie75yS. ^SSfC [0 0 7 3] 



x2e 



1^. 

x3 



(2e) 



JS(Il-2) 





^ . X^ timIfSl::fp|i;) . 
[0 0 7 4] ^iSXgS ( I ) {Z^^^^nm (I-l) CD 

-hD^l: (fb^^i (2a) <^ib^ife? (2b) -v^<-hDft; 
SiS) ti. Hufe<^- hnfbS, -r/j:t:>-^. ^ ( 1 ) 
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-^yi^>^n^^t^^rt^. urn (1-2) (DMTt (it 
(2b) ^it^^ (2c) -\m<m7tK^o \t. mm(D 

fbe^, /t^->'^ASI, /^^v^^A]^^. ^^UA^^ 

T^ci:^') ^fflv^^ 3:<h7:?^T'€^o stl«o^fflSt^> SMI 
^;i.lc^bT. 0. 0 2- 1 ^;i/ggTr^^^'& 

(f. - 2 0 - 1 0 or (0t|Ati> 0-9 or) SST^ 

-oT*>cti^o TK^jst^. 1-10 o^jE 

{i. 1 — 5 OmJE) T^^^'&Ti^'^t^o 
[0 0 7 5] Tk^fbilTC^J^^t'^^MTcritr^Dl^T. m 

— A U ^^'i^ A. 7K^ft:4^'^^:f h 'J ^ 
A. i^^-^>. 3 2 -y*^)l:i^'y>. 

ss 1 ^ji-tc^LT, i^;i/i^^± m^it. i- 

^MTvmz^i^^x. ^^^umit. m-B. 0-20 or 
(^lAt^. 0-1 7 or) g^-rfe^i^^^^'^t^o 
[0 0 7 6] f^:^. mmmjtKm mmy^mmim&. * 

^{bjl7C^J^fflt^^:^j*trci:^SSc;) t^. M7nj^f£;{:i^ 
UibK mm::^haitK^-(Dmxm^(Dti)l7f^>m. 

[0 0 7 7] CCDMTLKmz^O. it^m (2b) 
^- h aSX'''^^*T^ ySlrS^^^tl^. fb-^^ (2b) 

1 huyy-^y^y^myt^^ti \-y^jy¥^ 
y^yWi^hn. 1, 3 h Dyyv>^7 >^ii7c 
f-Sch. i-T5y-3 hDryv>^>j;:t>vx 

1 3 h P7y-7>^ >. 1 
- h H D^S^/^JU- 3 hay :^*^>^ >^jl^r 

-Sxh, ^n^n, 1 -y^/-3-:^;i/4^'^^>'7^''7> 

l-T^/-3-t: Fo + v'/^;i/Ty-7>^> 

[0 0 7 8] X*i (1-3) co-f yi^7:^ h^b ({bi&^^ (2 
c) ^fb'&i^ (2d) ^#<^fL;) (i. tIfflto:;^rS. Mx. 



(18) ^^m- 1 1 - 2 3 9 7 3 0 
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^ft (2c) <h*7.y>ch<7:)SiStl. mx.X'l. rgi«co#ffi 
xti^??aET, - 1 or- 1 0 orgit<7)r^gTfTf» c 
tTi/^'T^^o y d^^mmx. it^^ (2c) i^;i. 

tC^LT, 0iJA{iO. 8- 1 0^;i/. jff^b<(il-2 

t>H/ggT'^^o ±fBSi^:;(Cci:(:). fb-^^^ (2c) (oy^ 
(2c) \z:^i,i^x''^^^y^ymx$>^m^\z\t. ^f^iz 
10 A^t. i-y^yyy-^yi^y^-fvyyi-hit't^c 

1, 3 y yy-^>^>, 1 -y ^ y ~ 3 -ti)i 
if^^^yy ^-^y^y. 1 - y a y-3-t:Hp=^'>p^5^ 
)\y^'^y^y^-i^jyy^v\'tK.^Az^'t^ii. ^ti 
^'ti, i--ry>'T±K-3--h DT;$''-T>^ 
1, 3-'j-ivyy'yvy^-^y^y. i-^^yy-r 
v-3''ti}\^if>^^yy^-^y^y. \~-ivyy^v- 

a? [0 0 7 9] ^^sxg^ (II) tc^ott-silg (ii-i) 00 

:^>H/7!^^>^JU{b (fb^^^ (2e) ^\\L^m (2f) -^^<.K 
i^;) ts, fj|2cD;^;i/4^4^'>;ufba. T/j:^-^, S: (1) 

-^>fbj^ *S t>'^ m ^: ^ tSM ^ -t^ e *S t:^ 0 ^T 3 :i i 
T^j^T^^o ;^;^4^ + >-;^fbf3i:D, fb^fef (2e) CD^^ 

fb'&i^ (2e) l':felt^X^^yO^'7K^I^^"e^^^'&{3 

y ^-^y^y^ii)\^if-^y)\^\tr^^^. 
30 mu(o^'D\z. 1 -tjji^^^yyy-^yi^ y. 1, 3- 
i^ijji^^^yyy^yi^y^^^x^^. ^fci. 1-:^ 
)Vif^^yy^*^y^y. 1 - - vuy^^-^y^y^tiyv 
:*^vJUfbT-&c:i:{3j:*9, -^n-^'n. 1, 3-i/*:^;i/ 
^^^yy ^-^y^y. i 3 - - hoyy 

V > ^ > ^ t# ^ :i ch 7^^^ T ^ ^ o 

[0 0 8 0] TM (1 1-2) ODM^ ({b^^^ (2f) ^^b^ 

#1 (2g) -.^<Mjs;) \x. mffla):^^, Hutei 

g (1-2) ODilT^mb;^, M7C^J<hbT7K^^fflt.^^ 
40 'UOZ^tL-b^X^^. i^TMXZ^^^X. ff^LUTK^fbil 

xi^Jtcts. ^K^fb^-'^S^ h u ':7A-;kx^. Tk^ib 

7;ba-OA. *^fby>»l/a::i'^A'J^'>A. zKS^b N 

^)y )\^zi^yy )\.^zzo K^y^f-O Vi^^'yyU^i-m^ 
^n^o :ic7)M7cJ^fc^lCci:i9. ^b'&^^ (2f) cD:^JU7i^4^ 

ib-^^ (2f) \z^\^^y.'' %ti)\^it^^y)\^mx^^^'^ 

y^^)\^m\z^^i^^'^^x^^. \ -f2)\^it^^ 

yyy-^y^ y^mit-t^^. 1 - 1 kd=\^>'pc^;u7 
50 y-^y^y^n^:ihf}^x^. 1, 3 - ~>';^;u^C4^ 
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[0 0 8 1 ] mm<DmmAzmcx. mtfisx^co 

5^>il.S<0^liS. 7^ySco««a. tf)lif^^y)im<D 

mi^ imx^t. mMTi^m (mx^t. ^*g^^, mt^^^ 

E(07 )vti^}±m^m<Dy]^mi^^. mm-rh^y^j^uE 

^X'X\tz:mu±m^^t)i±xm^^^ct/)^xt^. m 
"^"^T. mtyt^ji^v^m^'^^z.tiz^y). i-y 

-fe^;uy^y-3- - h ay y-^ y ^ y ^^^^^ c ^zf)^x 

[0 0 8 3] \z]^a:^y^^)im^y^ym(Dummt. 
^xm^:t=^zyt} jin'--)\,m^m\^^^m'^\z\t. mx 

StLX\tm^dm^<D^<D^mmx^^^ \z\^a^y;^ 50 



^19) 1 1 - 2 3 9 7 3 0 
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^ji^&(Dum&tLxtf)i/^^^ji^^mi^^^m'^{z 

10 0 8 4] ^fc, N-m^y^ym^^-t^yy-^> 

>. yp^^^>, yDqEx5'>, :/DqE:/5'>. ^7 d 
mUE) ^K^-^'^^Z.t\z^r^n^Z,Lf)^x^^. z. 

o^/pti, m.j\u^*yity^mm<D^^Tn^z.^i)^x^ 
[0 0 8 51 tDi^.^iyjvm^m^^^ym mx\t. 

ztizjzo. mmtjjut-^^^yjim^umx^. Mi^f^ 
xx^;us^#t-^<l:^fetr^^-c^-5o i&myju=^)i 
30 xx^;i.t-{i, M^iifi. mm^^ji. mmji^)it^ii<D 
mm. -Ci-i yji^j\^x,x^)u^;in^ izMft^T^ya 

e;t>^xx-7^;i. mK.{I. tf^>^^5^;i., -fa 
Ji^^y- 3 - -hayy-^-^^^ m<Dn^T. y^y y 

-^yy >izmit^:t-ji^i^m^^rzm. mmo)^^ 
T. yy y—Ji^^K^^^^i^^citiz^o 1 ~ y h^ytf 

V [0 0 8 6] ^Tz. tfji^^^^yjimcD^mstLxy^ 

m^m^-r^m^) , mm<Dy^\^^^±^]^ft^a:>^^ 

^ifetcKA^^K mty±^ji. itfbrntf 

:tx;U, ^ity±^)W^^) ^Si5$-tiT?g^^^7K^ 

<tL, -nir7^ Xb^^^^M^^-tt-s*^, (b) ^ 
^ xx-T-;u, N- t KP4^v3y^^7^-r ^ Kxxt-^U-, i 



(20) 
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(c) ^;u4^*v-f ^ HS> -r7^t)-^> >^*'>^D^4-s^;u 

(d) SS^. iE7kg^K?^t'^?)Ba*^JtCci:D:^JU4^>^ 
^v^V-l^, ^>S^;V:t4^i/:^>'V4^::^>'^t H ^ > J^J: CD 

[0 0 8 7] ^Aoyxb^chT^Xb^^^ 

m^m-r^it^^ (la) ^ft:^#^ (Id) Aa^*Mb 

[0 0 8 8] ^fc, mj^:^;vA^:-r;i^a^*-r^'fb'&^ 
(T^KMb^f^) tcfflu^^Mib^^j^i-Tti, mm 

^tS) . mA\t. ^^*3 Bj^5c^{b^^^ m?L^t. A 
1C13 U^<DY)l^:=^^I^it^^t^^) . ^^^4 A 

mitm^t^^ mA.it. t i c i.. f^^(D^^>it^^ 

xXT^^ua^Wt-^fb-^^tc^LTO- 1 40 

^Sb<HO- 5-50^Jl/%. 
l-if?^ L < 1 - 2 5 (0*]K-t^, 5-2 0^>H/ 

%) ^^(Dl6H75^t)3g^^t::31KT^^o xy.^^;!/*^^ 

-r^fb^^a<hT^ >^b^ft^^ofi^ffl#]^^i^ xt.^^us 

^W-r^{b^^fel^Si::MbTT>^:X7^0. 5-^5 
fi^^b<tiO. 8^;iJEi,_L (0*l^t^. 0. 8-5 

-1. 5^;i/) fi^T^^o Mtez^ Hfb^f^ii> 



1 1 - 2 3 9 7 3 0 

38 

u^f)^m7^x'^ SiSt^sti. 0-1 5 0 

•C. »^L< ti2 5 - 1 2 orggcDi^H^O^biltRT^ 
[0 0 8 9] *^B.^COftulB^ (2) (3) TS^n 

icLTKig-e^-5o (2) T^^n^^b^^ 

yS(h^^-r^fb^#iti> m^it. xm (i-i) 
a<h-r y ba<t:^w-r^fb^ifet^. (i-i) 

turn (1-2) ^X?i (1-3) tcJ:D^^C^75»^T'#^. 
X KDa<h«^aT^a^nTt^Tt)<i:l/^b Hn::^vp^ 

5^;i/a<?:^*t-'5{b'&ifeti> (i-i) ^x^ (II- 
friB^a^^bTl^T=t>J;t/^7^ yai:-Y v->T^ h-a 

i:^*T-5^b^*{i, X^^ (I-l) LT.m (1-2) ^Xg 
(1-3) (ht::J:0^)Be^i^^Ci:;if^-r#^o ^^a^^ 

urn (ii-i) <^xa (II-2) ^iz^Dm^zLt-fy^ 
x^^o um&x^m^nx\^^x^^\^^ti)i^^^zy)i& 
t'i^jz^T±bm^'^^r^it^'^\t. am (i-i) > 

xg (1-2) . x^ (1-3) J^Uxm (ii-i) t::<^D^^ 
Ct^^X^^. «SaT^^^nTt^T=bJ:l^t HD^ 

v;<^;^a^-r v>'T^Ka<h^WT^fb'^#?t^. x^ 

(I-l) . X^ (1-2) . Xg (1-3) . Xg (II-l) ^ 
ZfJim (II-2) tCi:0^fi£^i±^C^7&^T'^ao 

[0 0 9 0] ^ (3) xm-^n^it-^mo^o-^. B^^a 

^WbTi^T=bci:i^:^J^/t^'<;va<h. :^;i/^4^i/>ipa 

<h^w-r^^b^%it^> xm (I I-l) <h;^j;^4-'+>^ji/a-^ 
(oy^ya^Axe (7^ naff^i^xg) h\z^y)n^ 
zti^^x^^. gma^WbTt/^T^j:o^;^ji^A'^-r;u 
athM1t:t^S/:^;i/^*x;i/a<h^Wt-^fb^^ti. xe 

(ii-i) t!ji^^=^i^)i&^(r)y^ymmxxmt. 
m(Df})i^-^i^)im^o:>m^^^zy&Mxxu (xxt^ 
jimmxm) iz\zxDn^^t'f)^x^^. mm&^^ 
LTt^Tfej:v^:^j;u/\*^'f >'i-ai> ^^axtig^a^ 
^Lx\.^xh^\^^T ^ ymt^^-r^it^m\t. xm 

(i-i) . xg (1-2) , xm (ii-i) ]5:t/:^J^:^l-^^'>;^ 
m^o:)T ^j&mxxmh\zj:V)m^c^^^x^^. m 
^a^*UTi^Tfecfci^:^;u/\'^-r;L'a<hx h na^^ 
w-r^ib^^ti. xm (I-l) . xs (ii-i) JSListDi 
t^^iy)im^<DT^ /mrnxxmhiz^Dm^ctrnx 
- HDachB^:t4^i/:^;i'#xji.ach^w-r^fb 

-ir^t^, xm (I-l) <^i. Xg (ll-l) t. 
; V a £D B ^ ^ V a ^ A X g ^1 1 :: J: 0 ± ^ ^ -tt ^ C 
7!?^T^^o Bm:=*->>';^>'i^^x;i/T^ yatB^:t4^i^ 
t! )i^^:z)im ^"^^-t ^it^mt. xm (I-l) . xg 
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(1-2) . am (ii-i) . 7 ^ jm^(Dm^:^^iyti)i 
Jim (i-i) .urn (1-2) , (ii-i) , (II- 

2) . RO^y^ /S-\coMtfe;t + f>:^;U7j^-;US^AX 
^{fc;^iK5(i. (I-l) , X^ (1-2) . X^ (I- 

3) , iSLU7^ym^(Dmm.:t^i^^)vif.-)vmmxj: 

^ (I-l) > Xg (1-2) . X^ (II-l) , IBLXST^jm 
* 7 7 5 y S «a S ^ ti T 

^ (I-l) . am (1-2) , x^ (ii-i) , x^ (II- 
2) , ^v^T ^ J m-^<DT zy)\.mmxjim\z^y:)n^zi 

it^m-x. 3Lm (I-l) . x^ (1-2) , iB^uy^jm^ 

)\^^-^i^)\^m^<D7^ /m:5L\t.m.^:t^^^m<Dmx. t 
^ ym^<Dm^^^iyti)\^7f.-)i.^<Dmx. r^j^^ 
<D7zy)\.m<omx\x. mmumm(omxm\z'^-oxn^ 

[0 0 9 1] -^fz. Ty-^>9>^i^(Dmmmz. urn 

iit^^ (2J) ) it^m (2a) {C^l^TX2»>6t^^ 

mi^x\t-hamx'$>^^[:^f^ (it^^m (2h) ) x 

m (I-l) 13L^C7&^'^T- NDfbL. fb^^ (2b) tc^fe 

(2i) ) X^ (1-2) (cLfcT^^^o 

TjItcL. fb-^^ (2c) ^z^i^^xX'^RlSx^' ib^y^ y 

sx$>^zyT ^ y^tL. '^-w^zmcx. y^y&iz^ 
mmxitmmm^mxr^a^iz^om^^ztT^^x^ 

t^mjzmz.^^m'^^m. ^m±m(Dts:Tu^^^m 
tmrnxmrn^ < mmr^ z^ti^^x^^. 

[0 0 9 2] 

imMmj}^] ^mBM(D:^mxu. mm^ (1) xm^ 
n^^ ^ Kfb^^ch. ( i ) mmmit^Ru cw) -m 
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(D^ft^mt^m^^iD-^^(Dx\ ^nmu^tji^n^x 

^mRrJtfji^^i^)i.^^^c,j^iji^tirz(^f^< <t t>— a 
(Dnmm^'mxx^. m^^^<tmRifmmmx. - ha 

■So ^tz. ^^i^m(Dmmtu^^mmi\:!^^^mz^i 
mLx. mi^m4tmiSi.zsmiRmx-hait^!m^^B^^ 
'^^ct:f)^x^^. ^^iz. mmumi^x. mrz^p^fs^i^^ 

mm^<mmx^^. ^^iz^rz. ^^b^x^^^ 
^^ntLx^mx$>^mmfs,yy-^>^>mm^^mm 
T^^o mtz. yy-^>i^><Di^y^y^:^}\^m<k<m 

[0 0 9 3] 

immm} j^Tfc, mmmizm-o^^^x^mBM^^omm 
izmm^^:^^. ^^m\t:iti^<Dmmmizm^^ti^^ 

20 Lfz. 

[0 0 9 4] mmmi 

y^Jl-f^hO. 0 5 ^^J^Jl. mm 5 ml ^XtlXM 

zi\zmmi.rz. mw\.f^i)^i^ 1 0 or-r sp^Tb^^j^^ 

fztC^. tefb^ 9 5 h nryv>^ >75^*iK^ 3 

0%, yy-^>i^ y-ji.-/)is^mi 7 y^^)V:^=^zy 
yy^>i^>:^mm3 3 %x±mLxi^tz. 

30 [0 0 9 5] ^mm2^b 

:73'JK5H0. 0 5 5 'J^;i/. Si {c^-r^iES^Sm 1 

^xtixm-tv. -~-mit^mi^o<Di57.j^-j y (^1 
L) ^7'yxzj\zmmi.tz. mw\.t^f)^c, 1 0 oxz\zm 

^i^z^-^mtm^^um.mx^i^Lx\.^rz^ t^^. n 
1 (omn(DMmTA(DmK>x^^. 

B z CN : ^>y- h A c OH : g^gf, DCE: 

it^mi : 7y-7>5^y-;u, fb^4^ 2 : y-\i^)V^^ 
yyy-^>9>. it^ms :-hayy-v>:^>^ fb^ 

[0 0 9 6] 

(SI ] 
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mmm9 

SW#:^X:7^X3 (50ml) ^**tC^jgbT, M 

j±b> :^*x/^^;/^ (1 L) t^^-mit^^^y^:^^^ 

\zmx-r^^^'h^^> i^^f^v^ (iL) is^^mm^ty 

1. 8g (N. 03 ^^TO- 0 2 4^;V) , 7y-T> 
3'>15U^>'U> N- h Kn4^->:7^;v-r ^ K 0. 05 
aU^;U, gt^5m 1 ^^-grb. 0 

013-ei 0KjPsi-c^ft;^i^> ^liS^^I^^:^'^^^-^ h 

[0 0 9 8] ^J^0*J 1 0 

8g (N. 03 «gTO- 0 24 

Jb-r^HO. 0 5 ^ 'J^;i/. g^^5m 1 ^rg^b. ttt^ 
L;^j:7:/^*^r^S2 5t:Ti 6P#Pp1J^^&^-tt^£A^. ^mm 
9 chRtitCbX:! Ko{bjSJS^ffo;^c^C5. ::iho7 
yv>:^>7;j^^te^b^8 3 %. iK^7 2 %T^^UTt^ 

[0 0 9 91 mmm 1 1 



S K 0. 1^U^:>IV> z:|g{bS^ (N2 O) 2 
m K ^>yrihUJ^6m 1 . 1 . 2ml^An. 
30 -^{b^^ (NO) Sffi^4^, 6 or-ei 2RrBltt#b 
fco R^E;^^f^^^;^*x^D-v ^^/^>^^-^;:ci;0»tfTL. 
fcc^:;l^> te{b*9 8%T% -vury^y^yfi^H^ 

6 8%. 7y-^>5'/-^V7;^^45i¥6 %, 7-ir^JV:t^^i> 

[01001 mmm 1 2 

-^fbS^ (NO) HH^tcf^AT. ^^Sffl^^TJi 

^^b^9 8%T% ha7y^>^>7!»^*«^7 8 
%, 7y'^>^ /-^'l^^J^^^K^ 1 7-fe5^;U^4^S/7^ 

40 -^y-^ytm^xx. T^-^y^ J yfi^^^^^-^^^ 

[0 1 0 11 ^j^^'Jl 3 

-mi\Lm.m (no) iis!^tif^;tT. -^^^^.^y (7;i/ 

XK\^s^^tztZ.:b. fefb¥9 7%T. -Nn7y-7> 

5'>^^iR^7 6%. 7^^v>^y-;i/7^^*iR¥ 1 %. 7-fe 
5^;i/:t+>'7y-^>^>/^^iK^6 73^'v>^y >7:»^ 

[01021 mmm 1 4 
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tim^ 14%, 1 - h \^U^z^:sL^)iy^y^yfii^^ 1 
8%. 1 -:^ir5";i.:^^'>x^;U^>-fe: >;!»tiK^3 0 % 

[0 10 3] SiJg^iJl 5 

y^XUp^\ZTy-^>^yi^\}:^)l^ N-tHD^> 

y^)v^^\^o, i^ut;!.. mm^mx^xtixm^ 

^»>:^iA^7^'^, ti^b/j:;<>^t> 1 1 0t:T2 O^r^lMiS 
PT^-7>37> (JK^6 4%) S:?jCi, 3->^-hDy 

[0104] mmm i e 

- N ny5^v>^ >(75fe<t;^ 9 0 1, 

(Dtefk^fiS 3 1, 3 -i^- h nzy^>^>cOi|K 

TXX^^ h)V^-^ m * : 2 2 6 
I R (cm M :1560, 1360, 750o 
[0105] ^5g0iJ 1 7 

y^;i.^5Ko. l^U^;i^, -;>y-KU;P6mK 
S:r/g^^ Im 1 ^Anx^^L, -^ft^SN Oco^*^ 
A'^y^ (^^IL) ^>'^;=^nfr^^L7^c. «^1^L;^;^?^*6 

1 0 ot:x'2 op^r.^^i^^it, K^s^^f^^ij:^^a-^ 
I -^>'/-r)lT^yyi$^'-^>^y (JK^6 5%) , 1 

[0 10 6] ^mmi 8 

y'y7s'3[H\Zh)V:sL>2^^)^)\,^ U - \i \i u^^iyy ^ 
JU-r^KO. 2^^)=E)V. 1, 2->?^pnx^>6m 
1 > ^D^Tir h ij jn. 2m I ^Anrrg^b. - 

mt^mNOi mm%T. mwi^ut^^b^ ox:x\ 2m 

O^mLfzt:!^. ^itm4 7 %x% 2~-hahJlJ: 
> (iR^18%), =^ h a Jl^:^-\£y mm 9 
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[0 10 7] ^mmi 9 

■i^ i^)V)tl : 1) ^S^^^f^^c^#ii^fc:^. SfS^ 

^im^2%X\ 2-- hDK;i.x> (iK^2 0%) , 
- h a^5=^;i.^>if > (xK^7%) . ^^Df4-xhnh 

jpx> mmsx) ^^^^Lxi^fz. 
[0 10 8] mmm2 0 

JO mi 9 tmm<Dmw^ff'orziiz^. ^itmi 0 0% 

X. 1 K DX5";U^>-tf > (iK^ 1 3 ^ 2-x 
ho - 1 -x^;i.^>ir> (JK^2 l %) , :S:D^4 -x 
1 -X5^;u^>i:> (iK^i 8%) ;5i^'^fi£L.Tt.^ 

[0109] mmm 2 1 

2 Rzsmmo2 (^jiiti : 1) ^m\.K ^jt^mm^s 
mm^i i^rc^^\tmmm2 0 ^mm(Dmi^^n->r^^z 

^itmi 0 0%x\ 1 -X hDX5";i.>\>ii> 
^ ^15%), o-xKDX5';i/^>ir>(JiK^i9 
%) , :&r/m-x K Dx^;u^>if > (iD^$ i 3%) i^i 
^^LXl^fz. 

[0 110] mmm2 2 

-mit^mN oRzj^mmo2 \zrplx. zimitmmNo 
8 mmt i.rzamtmmm2 0 ^mmaymj^^n-D 

tz^iZ,^. ^^tm9 1%X\ 1 -X hDX5^;i.^>if> 
(Umi 1%) , o -X h DX5^;L.-N:>-t'> (J5?^3 

30 /Co 

[0 111] nmm23 

:7^;K5Ko. 0 5^>j^;i.. -mitmm (NOz ) 

1 5 5 T-tr hx N U;i.3m K ^An, 

6 ot:T5i^m««>Lfco m^ti±m^^tly.^ 
X. -Nnyyv>3'>;i>'j|x^6 5%, i^'xhcuT'^v 

iK^2%-e^^LTl^/co 

[0112] nmm 2 4 

chL. M^£;p$r«i^3»$rBii:-r^i^^. 113^0*12 3 chf^ti 
t::S^^^-y-yc<hC5, e-fl:^9 8%T, xhDr5^'x^> 

^m2%x±^Lxi^rz. 
[0113] mmm 2 5 

y^y^z2f^izyy^>y>i^\)^j[,^ \^c2=^iy 
50 >^^;k^ko. 0 5 ^ 'J^;1/. x^fkg^ (NO2 ) 
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[0 114] IISS0*J2 eN-\i\^u^yy9)i-i^ Hoo 

^M0*J 2 7 

:7 5^ji/-r ^ H 0. os^U^;!/, -^{l:^^ (NO2 ) 

^JI/^>ir>2m 1 ^An> K^l?ffl^4'> eO'CTS 
i^>i^m^7 3%. T^'7>^/-;i/7&^iR¥2 7-tr 

^;w^^~>T^-^>^>^^'«?^i %. yy-^yi^ y 20 

[0 1151 *S£^J2 8 

[0116] mmm 2 9 

T-fe h U ;KO^fflM^ 0. 5mK Vny)\^^^^ 30 
5^;i.^>if>c7:)ffifflfi^ 2. 5m 1 ^T^ie/.^. 

[0117] m^m 3 0 

77 ^ ;u-r ^ F 0 . 0 5 s u -S^b^^ (n 02 ) 

1 5 5U^:>'U> i/ ^7 □ DX^^ > 3 m 1 , ^Atl. 
T\ - hD7yv>^>7!/^iR$5 7%, 7y-7>^y — 
[0118] 3 1 

:7^7.=3[^{c7yv>^?' > 1 ^ U^;!^, N-hHn^v- 
7^7;i"i'^H0. 1 ^ u^;i/. ^^^b^^ (NO2 ) 1 

5^U^>'1^> |^^3ml, ^An. KS^ffl^'t'^ 6 0 
.f-lCctO^i'Wb^Cch:!^. e^b¥9 6%T. - hD7 50 
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y'\L=f-)v^^yyy'^yyyti^^^^'yo. yy-^y 
^ y > 7:»^ iR ^ 4 % T ^ file b T I ^ o 
[0119] %mm 3 2 

>^^A3rttc7yv>^> 1 ^ U N-t:HD^'> 
^'^^ji.-r ^ K 0- l^U^:J^, v>:^*> (II) 7-t:5^;i/ 
7ii [Mn (A A) 2 ] 0. 0 0 0 5 ^ U ^: 

)V. Rt/g^K 5m 1 ^Anrr^-^b. —mit^Mno(D 
iiy^nv^ (*5 1 D ^:7^7.=ii::^*bfco «*fL7^j: 
7^^'^) 1 0 orTS^fp^^^S^-tt, SiSifife^^^>^*X^P 

e'fb$9 5%T% -Yuyy-^yyy (iK^7 5%) ;:>^* 
[0120] mmm 3 3 

Mn (AA) . IZf^X.T. ■^>:^'> (HI) 7-fe:^;U7 
-th:h— h [Mn (A A) 3 ] ^fflt^fctA^k 'mLm¥\3 

$7 2%-c> ^vuy y-^y^y (il5i^6 6%) t'^nh 
[0121] mmm s 4 

Mn (AA) 2 \Zj^?iX. ^•jy^>^ [H. Mo 

fzLz.^. yy-Tyyy(Dmitm6 2%x. -huyy 
[0122] mmm 3 5 

Mn (AA) . IZR^X. ^ (III) 7ir^;^T-feh-:^ 

-h [Fe (AA) 3] ^fflu^fcUA^. mmms2^m 
mizvxKm^'&rzt:!^. yy-^yyy<Di^itms6 
%x. -huyy-^yyy (iK^5 0%) t^^^^i^ntlo 
[0123] mmm 3 6 

Mn (AA) 2 trf^AT. m^^y^> [Mn (OA 

c) 2 ] ^m^^tziy.^v. mmms 2 t^mizLxKm^ 
"^ktziiz^. yy-^y^ycnw^iMiixx. -l-n7 
y-^yyy (iK^7 2%) 7:/^'t#'?>nfco 

[0 12 4] ^^0*13 7 
Mn (AA) 2 ('jfrax^T, ::iA^;t.h (1 1) 7-fe5^;U7-ii 
h-^-b [Co (AA) 2 ] 0. 0 0 0 1 ^'J^;P^ffl 

\.^fz^x^. m:mm3 2t.nmz\.xK^^^^fzizz.y^. 
yy'^yyy<Dmtms2%x\ -bayy-ryyy 

mm 7 5%) m^^ntz. 
[0125] mmm 3 s 

Mn (AA) 2 l-«^T, zi>y^;U (11) 7-t^;i/7-ti 

[N i (A A) 2 ] ^m^^rz^y.9v. mm.m3 2 
twimizLXKJ^^^i^Tztc^. yy'?yyy<D^im 
54%T, -huyy-^yyy (iix^49%) f)m^n 

Tz. 

[0126] mmm s 9 

Mn (AA) . i-f^K^T. ^UA (III) 7-ir^JL'7'fe 

[cr (AA) 3 ] ^m^^tzu^. mmm3 2 
tmm^zLxKjit^^'^tztz.^. yy-^yyycomtm 



(25) 
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7 2%T, -VuT^^y^y (iR^6 6%) t^^ia 

[0127] mmm a o 

Mn (AA) 2 (Cf^AT, ffl (II) y^^ji^y-thi— 

h [cu (AA) 2 ] ^m^^fzi^^. mmms 2 tmm 

X\ -hn7y-7>^> (iK*4 6%) ^m^tltza 

to 1 2 81 mmm4 i 

Mn (AA) 2 irf^^T, m (III) T^^Jl^T-thi- 
[Cu (A A) 3] ^fflli/cl^il^. jl:^^J3 2<h^ 

[0129] mmm 4 2 

N-t KD4^>':7^;i.-r^ HO- l ^ U g^gg 6 m 

l^AtlTg-^L, — ^ft^^NO (*<J1L) <h^^O 
2 (^IlL) <h^»^^i^,^7t*m, iti*L;^j:;^^^e. 1 1 or 
T2 o^r^lS^^-t^. Klt^±^^^ij7.^U~^h{/^y 

>OKft^9 0%-e. 1 -;^;i/7t^*^v- 3 Knzy 
-7>^> (iK^8 0%) T&^^^LTl^fco 

-TXX^^ H;^^-^ [M] * : 2 2 5 
I R (cm O :2990. 1620, 1560o 

[0 13 0] 3 

^^)i^yy'^>^>^m\^>fz}^n-\^mmm4 2 tmm\z 

LTKJt^^itfzilC^. 1 -\l\^Ud\ri^>^^Jiyy^> 

KD7yv>^> (11x^7 0%) m^^nrzo 

-^7.7.^^ VyS^'T-^ m ' : 2 1 1 
IR(cin') :3350, 1550. 1370o 

[0131] m^m 4 4 

7y^>3^> 105'Jt;U> N-b KD^>':7^;U-r 
(NHPI) l^'jqEJU. h (II) 

7-t5^;Ur-fe N-:^— h (Co (A A) 2 ) 0. 005 
5 'J^JKDrM-^fe^. &^K4'tCtti?,^, (2L 
^O-g^fb^^i:, 0. 5 LCO^^^c^)^^;^*x ; JBE:^ : 
SkgXcm^ ) ^i^AL7"c;^'X/t^>^^S/J:;^^jg^ 
6 0r-t:6P^rBliSi$L;^Co K^^m^cn^^m^i^^ 
^^-^V^*^y^-^mz.^y)m^tz^z.^. yy^y 
^ XD^^tm 7 6 1 -tj)i^^=^yyy^y^y 

mmi 0%) :!b^^^LTl^rz. 

[0 13 2] mmm4 5 

Co (A A) 2 ~^>i5> (II) 7-fe-^;uy-ti 

h±-h (Mn (AA) 2 ) ^m^^^)^^. Umm4 4 

tmrnzx^xK^^-^^ktztz.^. yy-^y^xD^itm 
:f}m^nrz. 
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[0 13 3] mmm4 e 

mm^zj^PLX. y-tb-hoji^^mi^^i^n. mmm4 
4 tmrnizLXK^.-^^Tztc^. yy-^y^xoi^it 
^73%-e, l-tDl^f^^yyy-^y^yii^^^^ 

%) Tbm^tifz. 
[0134] mmm 4 7 

4 tmUizi^xK^^i^ittz^z.^. yy-^y^ xD^t 
m^ixx. 1 -;^;p^'4^>^7^-^>^> (4x^7 5 
10 %) mn^titz. 
[0 13 5] mmm4s 

K^^ums 0 ht^u^. mmm4 4Lmmzi.xKm' 

-^ittzt:!^. yy-^yi^XD^itms 7 %x\ i-ti 
)\^if>>^yy^-^y^y (iK^s 1%) m^^ntz. 

[0 13 6] mMm4 9 

y^-^y^y\z^xx. i - T^^jiyy-^y^ y^m\^^ 
^^^^ Mmm4 4 tmmizLxK^^^itfzt:!^. 1 

-^5^;U7yv>^>cDfefi:^7 1 l-^;i.;^':^ 

>- ^ -^^j\^yy-^>^> (iK^6 6%) ^m^ti 

20 fZo 

[0 13 7] mmms 0 

yy-^y^yizitxx. h)iji>^mi.^^i^^. mmm 
4 4 tmmizi.x^^.^i^rzt:i^. hjix-xo^itm 
6 7%x\ y:r.-jimm wm 6 1%) /}m^tirz. 
[0 13 8] mmms i 

yy-^y^yizRxx. x.^)u-<>^>^mi.K m^^ 
7<Dmti^i Ok excm' ^iLfzs^^. nmm^4ii 
W\mizi^xi^m^i±rztc^. ji^ji^^yiixo^^tm 
7 1 %x\ 1 -^ai-;i.yDtf^>^ mms6%) 
30 nibtitz. 

[0 13 91 mmms 2 

J±^^l 0 k g/cm^ t.VrzU^. *;^^4 4<hf^^ 

x\ 9 ~ti)i7f.^yy )V:tV'> mms9%) t^m^^n 

fz. 

[01401 mmm s 3 

~\i\'u:^yy^)l^^\t (NHPI) 3^Ut;U. 
40 ^^xSzin)ih (II) 7-tr5^;U7-tr (Co (A 

M 2) 0. 0 5 5 U^;i.<D?l^fe^, g^gfSmlJ^ 
^1, 2 ->;^nnx^>3m 1 co?g^^^4^{rtt:iX 

5 k gy-cm^ , ^^5^JE : 1 k g/^cm^ ) cD^ffiM 

^ sxzx 1 snmrnwi^tz. R)^^m^(o^^m^i3 
h^^y ^ ~^i^\z^y)m-<^tzLz.:b. ty-^ 

t HDv^v-^ D-<>^v^X>(7)^ft:^6 8 %T, L-^ 
+ v-T^ h ^ t K □ >^f>^ n^>^ >?x> (iK^38 

SO [0141] mmm s 4 



(26) 
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Co (A A) . ^>i3> (II) T-tL^JlT-^ 

h±-h (Mn (A A) 2 ) ^m^^^u^^ mmm^s 
[0142] ^mm 5 5 

Co (AA) . \Zi^A.X. V>:y> (III) 7ii^il/T 
(Mn (AA) 3 ) ^ffll^^i^n^SS«?*i4 4 

66%-^. 1 -;^j;l.:4^^vTy-7>^> (iK^6 2 %) 
[0143] ^M0*J 5 6 

Co (AA) 2 (Cf^cAT. ^:U:/^>I^ (H. Mo 

^v7y'7>^> (iK^5 2%) ^^^ien?^co 
[0144] mg^J 5 7 

Co (AA) 2 \ZRXX. ^ (III) T-tr5^;^T-fe^:^ 

(Fe (AA) 3) ^J^uaUJl^. ^Jg0*J4 4(hf^ ^ 
m\Z\^X&)^^-^^fzhZL^. Ti^-^y^XD^itmS 2 
%T% 1 -^Jl/4^4^>^Ty^>^> (^*5 0%) t:?^^ 

[0145] mmm 5 s 

Co (AA) 2 tr>R:AT. mm-^y^^y (Mn (OA 
c) . ) ^fflt^^ai^^, ^M€^i4 4 tRIitzLTSit^ 

if^^yy^-^y^y (iR$6 6%) 

[0146] 5 9 

Co (AA) 2 irf^^T. V>;^^> (II) T-fe^;UT-fe 
K^-H (Mn (AA) 2 ) 0. 0 0 5 S U ^: JU:S^t/C 
o (AA) . 0. 0 0 1 ^ U^>H/^fflt^^ci^^. 'm^m 

^Ahnmz\.xK^s^^fzt.z,^. 7yv>^>coe 

^t:^74%T% 1 -;^JU>i^4^vy3'^V>:$'> (iR^7 1 
%) ;0q#'5>nfeo 
[0147] IIM«?*J 6 0 

Co (A A) . \Z^^X. (II) 7ir^;UT-tr 

i (AA) 2 ) ^fflt^^l^^. ^S£*S^)4 4 

51%-r% 1 -^;U4^'4^S^T37'^>^> (4X^4 7 %) 40 

[0148] m^m 6 1 

Co (AA) -i \z^XX. ^uu (111) Tir^JUy-tr 
h:f-h (C r (AA) 3 ) ^ffll^^ii^^. ^^^14 4 

tm%\z\.xum^'^fzLz.^. jy-^y^ycomm 

62%T\ 1 -:^;^/r^^v7yv>^> (iR^6 0 %) 

[0149] nmm 6 2 

Co (A A) 2 \ZR^X. m (ID 7-tr^JU7ir H^" 
h (Cu (AA) 2 ) ^M^f^l4 4<hR^ 5^ 



1 1 - 2 3 9 7 3 0 
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l'LT^lC$-ti-;^C(hC:5. 7^'-7>^><De^b^4 7 % 

T\ I -ti)Vif-^y7y'^y^y («^4i%) tm^ 

t\fz. 

[0 15 0] mmm^ 3 

Co (AA) . \z^XX. m (III) y-tr^JUT-t h:^ 
-h (Cu (AA) .) ^fflV^^i^^l., ^JgP*144il^ 

m\z\.xK^>^'^^fzhz.^. 7y-^y^y(Dmitm4 s 
1 -;^;^5}^4^>'yyv>^> (11x^4 3%) 

[0151] 6 4 

fflu;^ci^^ti> mmm4 4 tw\mizLxKJt^^i^rz^:i 
i~tf)it^=^y7y'^yyy<^^i^^^o%x. 
3 ~i;^)iif.:^iyTy'^y^y mm7 0%) 

^ntz. 

hJlv'-y [M] * :2 24 
I R (cm- ') :3010, 1630. 1140o 
[0152] ]t^m 1 

NHP I ^ffli/^^-<h;'j:<. mmM4 4 hmmizi^xm 
Wi^fz^c^. fjji^^^yyy'^yyy^^^ii^'^riti'^'^ 

-Dtz. 

[0153] imm 2 

^m^mi^^ctu<. mmm4 4 tmm\zLxmwi^ 
Tz^:!^. ti)i^-=^y7 yy y^'^^^'^^^'^^^'^ 

Tzo 

[0154] mmm e 5 

--yzzhayy-^yy y lo^u^ju. 5%Pd-c 

(SMSC^b. P d LT 1 O^Jl/%) ,^ie^lml 

aT> s orzxzmmmwi^Tz. ^(D^^. i, 3-i^ 
- hPTy-T>:57>cDg{b^9 9%-r, 1. 3->^y^ 
yry-^yyy (^^$95%) f)^^^hx\^^rzo 
[0 15 5] mn^mw 

^TsTs^^ h)l^'-y [M] ^ : 1 6 6 
IR (cm') :3310. 1520. 870o 

[0156] mmm e e 

NiiLT5^;u%) ^m^\ K^.mm^4mm^Lrz 
j^^ti. mmM6 5 tmrncomi^^fr-otztc^. i, 

3 -v^- hnTy-T>^>cOgft:^9 9%X\ 1 - 7 a 
y - 3 h D7:5^'^>r$^> (iK^80%) 7!f^^fi£bT 
h^tz. 

'^T.X^^ V)\^'r-^ [M] ^ : 1 6 6 
IR (cm*) :3310. 1520. 870o 
[0157] -m^m 6 7 

-^mmmmrF^ s^i:7-fe5^jL' i i^u^;i/Ra>ux 

5^;l.7^ > 12^ 'J^;U^7^ h^t Hn-7^> (TH 



C27) 
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F) 2m\\zmmL. m^ntcmmiz. mmmeeo)^ 

O^U^jUtDN, N->?^^;U7i^;UA7^ K (dmF) 
(10ml) ^f^^. 4 0X:T-3m^mnLrz. ^(D^ 

%T, 1 -y-tr5^J1.75 y - 3 Nnzy^>5.> 
(©^9 5%) /tm^tifz. 

-^XT.^^ hJVy"-^ [M] * : 2 3 8 
IR(ciD') :1680, 1550. 68O0 

[0 15 81 mmme s 

^mmmmrf. mmm4 2(D:hmx^n^txrzi~ti}\.7f. 

10ml \zmmL. ^^t^^-Jl 1 5 ^ U^;b^3 0 

> 2 0^ 'J^;U^^JO^, f^fg^ 1 ori^Ticffi-^ 
;<5'y-;i. 1 1 ^ U 3 0 5^;^fWtT?gT 

4'^;^7;t'7t^ — 3 - ~ h U7 y ^ > (jk^ 9 5 
I R (cm ' ) : 1 7 3 0 

[0159] mmm e 9 

3 - - SDryv>^> 1 0 5 U^A^DMF 
I OmWz^mi^. mt^^zzjV 155U^;i.^3 0 

^t^^^xmTL.. m-TtmT-r^m\zmm.m^ihr^^ 

1 ~ti)VTf^^iy~ 3 - - hD7^V>^>c7)te'ft;^9 9 
1- (N, )],) -3-- 

KDzyx'>^> (iR^9 5%) f)^±^{^xh^r:z. mm 

-7X7;-^^ h)l^-y [M] ^ : 2 5 2 
IR(cni') :1660, 1560, 690o 

[0 16 0] mmm? o 

>^m^^rziy.^\t. mmms 7 trnmo^mi^^n-otzt 

^80%T, 1 -75y-3-^;b;J^^^^yyv>>5^> 

(iK^7 0%) :^m^ritz. 



1 1 - 2 3 9 7 3 0 



5^ 



[M] ^ : 2 3 9 
1 5 6 0, 1 1 2 0, 



[0161] mmm 7 1 

1 - y^y-s-'h^aTy-^y^xzi^^x. 

7 ocDyjf^xm^nrzi-y^y-s-fjjin^.^yyy 
'^>y>^m\.^rzumt. mmme 7 tmm<Dmi^^rf 

-7XX-^^7 [M] * : 2 3 4 

JO IR(c[D>):3360, 1670, 1640. 

[0162] mmm 7 2 

mme AiD^rixm'bnrzi. 3 - ytDi^^.^yyy-^ 
>y>^m\.^tiu^\^. mmm6SLmm<Dmw^n-D 

y^>y> (iK^8o%) ^m'^tifzo 
[0 16 3] ees^ 

VXX^^ f-;i.5^-^ [M] - : 2 3 8 
20 IR(cm') :3030, 1670, 1630^ 

[0 16 4] mmm7 3 

^^#ffi^T, ;^K^it;7;U5 -'t7A'J5^'^A 1 5 5 U 

^;i.^THF 1 5m 1 izmm^i±. ^rs^mi^xmu^ 
I ox:i;iTizm^^-D. mmme 4(D:^^X'm^nrz 

1, 3~y:^ji7i'.:^yyy-:;r>yy lO^U^JU^t^) 
^<0<h^^L^Co ^rgtCML/i^, 1 6P#rp1^^b 
tz. ^<D^m. 1. 3 -i>';^;^7^'::^^^7yv>^>og 
^1:^9 0%T, 1 -:^;i.4^'+f>-3- t Kn^>^>:^;u 
yy^y^y (iK^8o%) 

I R (cm ' ) : 3 3 5 0 . 

[0165] mmm 7 a 

^-ti)Vif.^y-3~zzvuTy-^yyy\z^^x. m 

mm6 4<D^^x^i^^nrzi , 3-yti)\.^.^yTy^ 
yy >^m\^^tzy.9v\t.. mmm^^tmmcom^^n'D 

^^^^^ 1^ ^ ~^^^)^'^-^yTy'^yyy<D^itm 
90%T, l-t!)l^.:^y~3- (N. N-i^^^;u^ 

> mmn 0%) 75^*f#^n^o 



[M] ^ : 2 1 0 
3 0 0 0, 1 6 5 0. 



[M] * : 2 5 1 
1 6 7 0, 1 6 3 0. 



I R (cDi •) : 3 3 7 0, 

Oo 



[M] * : 1 9 5 

3 0 0 0, 1 6 7 0 



I R (cm ') : 3 0 1 0 

[0 16 6] mmm 7 5 

6 5 0;^ffiTt#b^fcl , 3 ->^7^ y yyv>>5. >^ 

5, 1, 3 ->^7^ y 7y^>>s.>cofeft:^9 0 
1 -7-fe^JI/75y- 3-75y75^*v'>^> CiiZ^8 
1 6 2 0%) ;&^^'fibn;to 

5^ 



(28) 
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^TsT.^^ VJV'T--^ [M] ^ : 2 0 8 
I R (cm') :3350, 1660, 760<, 

[0167] ^mm 7 6 

mm 7 0 (D^m-x^n^ntz i - t ^ y - 3 -;^;i'^>^-> 



m ' : 2 0 9 

1 6 3 0. 7 7 0, 



JO 



I R (cm ' ) : 3 3 3 0 
[0 16 81 mmM7 7 

3 -vn KDTyv>:$'>(CftxT. *]^W4 3cr) 

y^)VT^'^y^y (JK^9 5%) 7^^^^i^n:^co 

VXX^^ W : 1 8 1 

I R (cm >) :3300, 1160, 760o 

[0169] mmm i s 

^^-e^#6tifci- (N, N-i^><^;^:^>'i'A'^-r Ji/) 
_ 3 f.py>5f-7>^>^fflV>fcJeJl^^i. 6 6 

i:fHl#a)^f^^ff^fc<^:^^> 1- (N, N-S?^^J1/ 

M y^-^y^y (jk^8o%) t^"^^x\fz. 

-y-XX-^^ h;^5^-^ [M] ^ : 2 2 2 
I R (cm ') :3310, 1670> 1140o 

[01701 7 9 

\-t^)\,if.^y~z~^vuy¥^y^y\z.^7.'^^ ^ 
mmi lcD:^ffiTt#^n;^ci-7-fe^;l/T^/-3-:^ 

;i'4^4->'T^^>^><^e{t:^9 o%T% i-T-fe^;u 
0%) T^^^ttenfc. 



1#r?^¥ 1 1 - 2 3 9 7 3 0 
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s-\::^\ia^yy^)iyy'^y^y (iK^8o%) 



•^7.7.-^^ h;l/^"^ [M] ^ : 2 2 3 
I R (cm >) :3310, 1650, 1160a 

[0172] ^mm 8 1 

I ~j ^ / - 3 -^haTi^-^yi^yizitPix. mmm 

7 8cO:;5STt#enAcl -757-3- (N, N-i^';< 
0tJ6 7 <hRtf Oti^^fr^i^c^hC^. l-THy-3- 
^90%T, 1 -7-fe5^JUT5y-3- (N, N->^^ 

^;i.^;i/>'N'^-r;v) 7^5^-^>^> (iR^8 0%) f)m^ 

—r ~T /X- M u \^ 



9 fi 4 



VZZ^i^ [M] ^ : 2 5 1 

I R (cm ') :3300, 1660, 1620. 

[0171] %mm 8 0 

7 7C0^ftT#btlf^l -75 7- 3-1:: HP^v/^ 

;i.7y-7>3'>^fflt^^^ca51^t^. ^jffi^je 7 <h!Hi#<D^ 
V^^n^fz.^^^^ l-75y-3-hl^n^^7^;!/ 
737'-7>^>(0fe{b^9 0%-t:\ 1 -7-t:^>'t'75 5^? 



I R (cm ') :3300, 1670, 1650, 74 

Oo 

[0173] mmm s 2 

^ l-jt;;l^>J^^->-3-::ihD7^-^>i5'>t3«;X-T. * 

7 3 <7)*ffi-e^^n;^c 1 - b FD^^^p^^^;^- 3 - 
ti)\,7f.^yy¥'^y^y'^m^^fz^j.^\-^^ %mm^sti 
i^:m<D^f^^tf ofctc^. 1 - 1 Ho:^^^^^;^- 3 
~ti)V7f-^yTy'^y^y<^^it^9 o%t% 1 - 1 h 

D^~>75^Jl--3-7 N^>':^;l/^':::Jl-7 5^-^>^ > 

mms 0 %) d^*^#*5>nfe<, 

-^7.^-^^ hJly"-^ [M] ^ :2 24 
IR (cm') :3310, 1620, 1430o 

30 [0174] mmm 8 3 

^;U75> 2 4 5 U^:;!^^^ F^ t Hay ^> (TH 
F) 2mnc^^L. '#enfc^fS{C, *^0iJ6 5OO:^ 

t^x^n^ntzi. s-i^T^/yy-^y^y lo^u 

^;K7)N, N-->'^^;U^.'^A75 H (DMF) (10 

ml) m^^^ 4 onx smmmwi^tzo ^<Dm^^ 

3 -yya y 7^*-V>^>c^te<t;^9 9 1, 
3-t:X (7-tr5^>'t'7 5 y) 7y-^>^> (ilX^ 9 5 
%) :^q#btx;^Co 

40 mn&^i^ 

^7.7.^^ hJVJ'-i^ [M] * :2 50 
IR (cmO :3330, 1660, 1240o 

[0 17 5] mmms 4 

tfjit-^yyy-^yi^y i o 5 u^ji-^dmf 1 om 
ncrgigb, iSfb^^^t-iU 3 0 5 3 o^^Tbnt 

4 0 ^^)=t)l^mA.. 1 0X;rT{::«-^-3O, 

y^y-;l/ 2 2 5 'J ^Jl/^ 3 O^^^T^i^ttTfgTL. 



(29) 
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h)ly^-:S' [M] ♦ 



1 -2 3 9 7 3 0 



, 3 - jjfc^i^y 
, 3 - fx h4^f> 
9 5%) ^t^figLTH 



5tf 



2 5 2 



1 2 4 0. 1 0 3 0, 



I R (cm ') : 1 6 2 0, 

[0176] mmm 8 5 

Stg^H^T. *^fk7J1.5-'i7AiJ5^'^A 3 0 5U 
t^iP^rTHF 1 5ml IZ^M^it, *?S*ffltiTflgS^ 

1 o'C£^T»c«^'c>o. Ilffi0ij6 4o:^i*-e^e.nfe 

1. 3 -i;;^;l.;}?^v7'^v>37> 1 0 5 'J qE;i/^t«) 

o<o<h^ftiL/i„ ^igi'SLfc^, le^rs^iigtL 

fco ^ro^^. 1, 3-->-;^);i.;J^+->7'>s>'v>^>ro^ 
fb^9 9%-e. 1, 3-f;^ (t KD^->pt5^;|,) 
-7>^> (iR^9 5%) ^mz. 



m ' : 1 9 6 
1 4 9 0. 7 2 0. 



W * : 2 3 7 
1 6 6 0. 1 2 2 0, 



I R (cr ' ) : 3 3 1 0 

[0177] mmm s 6 

^^nmmT. mmm 6 4 a:):^iix'me,tirzi. 3-5; 

*;UJh'+->Tirv>^> 1 05 U*;i.<&DMF 1 Om 

i^Ltz, 2B#rBi^ffibfcg, ?^ig^ 1 orjiiT 

->-pC^;i,7'5> 5 0 S 'J^JU<&3 0^;6^ 
fttSSTL, 3^lC2l^rBlifi$Lfc. ^05^^. 1. 3 
-->'*;|/7jf+>'T:S'*-7>^'>og^t;^9 9 %T% 1, 3 

-fx (N, N->'^5^;^;^J;^/^':E-f ;^) y^^^^^ 

(JR¥9 5%) *J^fefigLTI/ife„ 

N^Ut'-^J^ [M] ♦ : 2 7 8 
IR(ciii') :1670. 1420. 1170. 

[0178] mmm s 7 

^ffi«s|8 4 0:^S-ff#^tlfcl, 3 -fx 
)Vt^-M 1 5 UtJl/i&THF 3 Om 1 

IC^^L. cnJC. -:/pt5^;i.75> 0. 5 5iJ^Jl.R 
tX^*ffifb7JI.5-^AA I C I3 0. 15iJt;US: 

Jn;i. 8 ot:-p6^rBiKfc;$-ti-fc, -toD^^, 1. 3- 

fx (pt S + v;<j;U.1^*-;U) 7r?'-V>iS'>0[)gft;^9 0 
1 h*i^A;i.j^--j|.- 3 - (N, N->5pt5^ 
;i.*;UA^<;i.) yy^y^y (iR$8 0%) *tf#en 

^XX-^i7 [M] * : 2 6 5 

I R (cm ' ) .1 6 7 0. 1 6 3 0. 1 1 7 0, 

[0179] mm»\ 8 8 

;U$DMF 1 Om 1 ICiti^U. Ctl(rt»5S«roN. N 



-^JU^i^-r 5 ^< 1 55UtJl.^-s,::^jnb 
fc. ^igT'i^rBlJIfliLt^. 

•J*;USCXv7-tff ^^D.5>5^-fe>l 5 5 U^JP^i 
ftlLto 1 0 O-CICAn^iL. 8ll$P.1}Sj$i,fc, ^03^ 

1 -AJl'iJ^+->- 3 - t Kd + >';*5^J1.7^-v'>^ 
>roe{b^9 9%-e. l-tKn+^;<5^;|,_3_ 
(N, N->';<^;i,;t,;t.A'^:'f ;i,) 7;5'v>5'> (iR^ 
9 5%) d^^fiEUTt^/c. 

I R (cm ' ) : 3 3 1 0 , 

[0 18 0] mmm8 9 

*^CSJ6 6ro:^S-e^e,ii7t 1 - 75y_3_ - f^oy 

1 05'J^;U^^h;i.x> (1 oOml) 
^«fL. ^^n^c^JKIC. J^X^r> 1 2 5>J^;U^^ 

5':'- f-- 3 -- KD7yT>3'> (flx^ 9 0 %) t,m<^ 
tltz. 

-v-XX-^^ V)\.=r-'5' [M] * : 2 2 2 

I R (cm ') :2200, 1560. 1330. 75 

0. 

[0 18 11 Il:^fisj9 0 

1 - 3 -- KDTy-7>3'>tCftAT. 1 -T 
5/T^V>i?>S:ffl|,./vjj^^,^ llJgfisjS 9<tPI«0D 

99%T. 1 --r- Vi'Z^ hTy-7>^> (jR^9 0 

%) *^#e.n/5:, 

5f [0 18 2] 

VXX'^i/ hJUT^-^ [M] * : 1 7 7 
IR (cm') :3300. 2180. 1270, 

[0183] %mm 9 1 

6 5«;^ra-cme,nfcl, 3- >'7 5y7^v>^>^ 
^. 1, 3 -->-7 5 y 73^v>^>coefb^9 0 

i-'ivi^T^vyy^y-^y (itK^soss) *sf#e.n 



4f Wi 



[M] • : 1 9 2 
2 2 7 0. 1 5 2 0 



8 7 



50 



I R (cm I) : 3 3 10. 
0. 

[0184] m&m 9 2 

1 - 7-5 y - 3 - - V ay '^-^ y ^ y\z^7L-Z , 

7 8©:^STmen/;i -75y-3- (n, n-->-^ 
(N, n-i>:f.=5-)\,f,)\,,-^^^ yy-^y^xom^ 

^9 5%T-. \ -^yyy^Y-3~ (N, N->^^5^ 



57 

-TT.:^^^ h;^x-3^ [M] ^ : 2 4 8 
I R (cm ') : 2 2 0 0. 1 6 4 0. 1 3 1 0, 7 5 

0. 

[0185] %m.m 9 3 

7 s^^ffi-ctten/ci -7^y-3-^ 

-;i/7^'v>^>cDefk;^9 5%T% i--ryi/7^h 

_3_^f.z^i.;^3;|.4^-;i.7yv>^> (iK^8 5%) 
^X::;^^^ H>'^^-^ :235 



30) 4#r^^ 1 1 - 2 3 9 7 3 0 

58 

I R (cm-') :2220, 1640. 1330, 77 

Oo 

[01861 %m,m 9 4 

7y-7>37> 1 0 s u^ji/, NHP I i^u^;^. 

Co (A A) 2 0. 0 0 5 ^ U^iVRt;&^^2 5m 1 

(Drg^iSt3, -^{b^^ (NO) <i:-^<l:^# (co) 

t,^n (O2 ) <i:^> NO : CO : O2 (^;Vtb) = 1 
0:15: 1 a^fiJ-^T^A b (/±* : 2 6 k g/c 
) , 1 0 O'er 6B§rBllt«^bAco ^/C^^fel^^ 1i 

^D5Jttbfcch:i5, 1, 3, 5-hU:^ND7y^> 
i5^> (ii5i^5%) > 1 + 3. 5-':^-hn 
7^-7>3^> (iK^5%) , 1, 3 - v:^?;V^^>- 5 
-nhn7y'7>^> (iR^l %) ^^1' 3, 5-1- 
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